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PROBLEM TO BE SOLVED: To obtain a composition capable of forming a coating film excellent in thickness 
uniformity, hardness and dielectric properties by incorporating a specific alkoxysilane hydrolyzate and/or its 
condensate and a silane compound having a specified b.p. into the same. ./r%Dn\ii 
SOLUTION: This composition contains (A) a hydrolyzate of a compound represented by the formula: R1aSi(OR2)4-a 
and/or its condensate and (B) a silane compound having a b.p. of 300' C or higher under normal pressure. In the 
formula R1 and R2 are each a monovalent organic group. Preferably, ingredient A is a condensate of hydrolyzate and 
has a wt average mol.wt of 800-100.000. Ingredient A takes a two-dimensional or three-dimensional structure as a 
base polymer for film formation. When applied to a substrate (e.g. a silicone wafer) e.g. by spin coating, the composition 
can fill the grooves among fine patterns and. when heated, undergoes the hydrolysis and condensation of ingredients A 
and B to form a high-mol.-wL polyorganosilixane, thus forming a glassy or giant polymer film. 
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(A) TS2-«w; (1) vm^t\.^{t^ 

R> . S i (OR2 ) 4^ •••(!) 
fjihmz (B) «jE-eo»^;&5 3 0 0r«±Ta)6>7 

lOOfifiSBlC^LT. (B) i«^>dSl--8 0SS:as-C 
3 ] If 1 mi(Oimm^b^J: ^Zti:W 

[000 1] 
[0 0 0 2] 

(s i02 ) mt*^^m^tix\f^i>o ^tr. 

OG(Spin on Glass) mt^titl^'r h 
#:|R^^^^<^i«^ftJcm\ ^SOG.!:i¥tfix53|- so 

mmf>m^^tix\^^i>o i^fi^ujiii^^b. ^mtm^^j^ir 
omssimsi&tim^^tix^o. u^d^or. x^^m 

bti^Xo\z^£oX\i^i>c 
[0 0 0 3] ^ZX. «fM5F6-1 8 1 2 0 

(0 0 0 41 WO9 6/'00 7 5 8-^^#lc:rtt, 



[0005] #BS¥3-20 3 7 7#^a(Cfi. 

!&m^^&^i>^^^^tix\^^^. z<ost(t^^ 

[0 0 0 6] t^^L. ±feoj:5i-. i^^v^k-g^^fe^icf^ 
-&fc»^> tt;65flEix-f, ^?t>tw. 

[00 0 7] 

[0008] 

(RS«:»*i-Sfc8?)^^®l (A) TI5- 

(1) xm^ti^it^^ (£XT Ut^^ (1) ] t 

r (A) *>«>vMi riP7Ki«Wie'&«jj tt^^ " 

5) . 

R» . S i (OR2 ) 4.a •••(!) 

(R> *5J:U5r2 fil^— T?<>S>fcorv>TtJ:<. i« 
o^S^n^L. a(10-'2iOS»$r^-f-c ) j'jre^O^I- 
(B) «^-co^^?>5 3 0 ot:et±-cfc6i/7:^^k^itfe» 
(£AT r (B) ^5>J ^t)V>5) . 4:^«-r5w^:S:4# 

(A) (^^7K^^«l-g^4fe)^St) 1 OOSS^lw 

^Lx. (B) fSL^t^i-^^omAUxh^zttm-^ 

[00 0 9] 

y-r-iur. ft-g^ft (1) <om:^iMm^^t^rjk.7t 
--^^yttb^m^^tr). zixK (B) v^^i^ib-g^ig^^iJ 
^m^fiitm&mxh^. *«w<oajete«r. as^fc 

mi^i>ztt^x^. tom^zx^s ^i^Ko^^tms 
M^iff^iots it^VQ (1) (om^am^'^^t 

(B) i/y:yit^ttmii^im'm^^^:Lt\zx 



t5o nhtii>mn. ^mi^t^Bi»x\ ¥^{t\^sti. 
(1) iz^^ti^R^ o-mi-^xtmji^im^tix\f^ 

i-O-S i je'g^$:Jgfi£L;tt<^>-C^5255. 

[0 0 1 ll !^Ts :^^m\^m^^htii (A) fig^. 

(B) j*i^*ifiwOi^rttMU »:v^T% 

mm 21 (A) 20 

j-«g-je^ (1) ^m^ti^it^^ (1) l::*3v^r. i 
mo^mtLx^. r/i^^/^m. ry-z^s. ry/u 

r/i'^/^S^ trii. T^^/i-S. 3:^^/^S. ':7'cifc'/i' 

[0 0 1 31 (1) xm^ti^it^^(r>Mri^mt 

^ f.9-n-7'P2K^'>i^7V. h^" i s o- 

-sec-:/ h^i^i^y>s "rhy-tert-yh^ 

i/-yy:y^ j^e^/Phy^ih^v-v^y^^. j^'f'/Why-n 
-7'ozK^v^*>7>'> T'f^/l' h y - i s o-:7'nd^^'> 
i/yi^. >f^/Why-n->^h^v'v'7V. y^/l^hy 40 
e c-::/^^^^^^^^. Tf^/^hy- t e r t-:/ 

y > h^v'^>7>'. ^^/Why^: h^v->7>'> 31 ^/U 
_n-;:/nd^^v^i/7i^, 3if-/Phy - i s o-;^ 
nzK^v'iy7>'> :t^/»^hy-n-:/h=^i/>'7:^x 
f-zuhy-s e c-:/h^*>*>7i^. itf'/Uhy- t e 

ir=/Uh yy tr^/W h y h^v'v'y 

ir^/phy-n-7'od^=^->v^7>. tr^/phy- 

i s o-T'cijK^-V-^^V. tr-/Uhy-n-y h^-> 50 
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hy- t e r t-'>^h^'>v'7V, hTj^/Why^ocy^E^ 
U-yy y. n-^o tT/u h y > h^i^i/y:^. n-T'n 
t'/Uh y3ih^'>->7V. n-:/n tT/Why-n-T'D 
if^^'y'yy y^ n-T'o tf/W h y - i s o -T'dzK^^v' 
i/yV^ n-7'Dt'yUhy-n-:/h^v''>7>'s n- 
rnh*/Uhy- s e c-:/h^'>i>'7V. n-T^ntVV 
hy- t e r t-^h^v^">7>'x n-7'crt'/Uhy:7 
oiy^v-y^^x i-y^^/^hl) / h^i^i^y>. i 
-T'cr If/Uhya: h^^i/i^^:^. i -T'd t'/l' h y - n 
-:/Dd^^->i/7y. i -^nfyuhy- i s o-T'o 
zK=2lr->'>7 V, i -T'n t'/U h y - n - h ^>>y 
y^ i -T'otVuhy-s e c-:/h^v/i^7^^. i- 
T'cifc'/Why- t e r t-:/h#i^5/7>'^ i-:/ofcr 
/Why ^i/i^yV. n~yf^/^ h y ;^ 

n-:/f^/t'by^ h^-^v^^^x n-:/^/V'hy- 
n-T^nzK^r^i/i/^^'x n h y - i s o ->^ci 

n-:/^/Uhy-s e c-y h^v'i^^^^s n-l/^/l' 
hy-tert-:/h n -^^/U h y >^3i 

s e c-l/f'/l'hy > h^i^i^^^'. s 
e c-^^/l— i - b y^ H^'>^>7V. sec-:/^ 

y- i s o-T'osK^i^v^^V. sec-:/^/^-hy 

-n-:/ h^'>v^7^". s e c -y^/l^- h y - s e c 
h^'^v'^^^s s e c-:/^/^- hy-tert-- 

:/ h:2^i/i/'7>'. s e c->^f-/w- hy :7acy^->->7 
t-T^f^/l-hy ^ h=^v^v^7:/. t-yf^/W-h y:t 

h:¥v^v^7>'. t-:/f'/H^y-n-7'D2K^v'->7 
V. t-yf=-/^hy— i s o-yo2K#i^->^>'. t — 

T'^/u h y — n-:/ t-r/f'/why — s 

e c-:/ h=^'>i^7 V. t-:/f-/^hy- t e r t-:/ 

t-:/^/why 7aiy^p-i/->7V. y^ 

V. ^a^^/Uhy-n-T'DiK^v^t^^:^. 7^=/Wh 
y - i s o-T'ozKi^f-Vv^y 7i=-/why-n-:/ 
h^i^">^V. 7:c=i/Why-s e c-Z/h^i^-Vy 

:7ai:=^/U h y - t e r t h >^rc=i 
/Why ^^^y ^v^'>7>^. v?/f=-/Wv?> h^v-v^y^^. 

i^^^/\^-i>-n-yh^i^i^y>. i/^^/i^-i^ 
-sec-:/ b^i^^y-^. v?y^/U-v^- t e r t- 

h^i^i^^:^. i^3L^/)^i^:r,Y^^i^i/yy, v^ai 
^/W-v^-n-7'c3 4^^>'>7>^. i/ai^/l^-v^- i s 

7:^^ s e c -':/h=^->v'7>^. i^^ai^ 

e r t h=^>>^7:^. v;3if^/Uv^:7a:/ 



(4) 



2000-3097 



-n-7'P3K^'>v/7>'. i^-n-T'ntfyU-v?- i s 

h^i^Vy:^^ v^-n-7^o tT/U-i^-s e c-:/h^ 
i^i^yi^. n— T^of^^-v?— t e r t -:/h^-> 

-ISO -T'D t'y^v?p' h ^v/i^y i^- i s o -T' 
ntf/Ui^:t h^'>'>9:^x v^- i s o-T'of/U-i;- 
n-:/n2K^'>'>7>'. v^- i s o -^p t'/l'-v?- i 
s o — T'Pd^^v'v^^^x v^— i s o — T^P f/W- v^- 10 

|. 5^- i s o-^Pf/l^-i^- s e 

c h=^*>*>^:^. v?- i s o-T'Pfc'/l^-C^- t e 
J. t-y i s o-T'P f/W-i^-^ 

n-:/D3j^^'>->7 V. i^-n-^f'/^-i^- i so- 

C^-n-y^/^-v^- t e r t 
-y^Yi—-f^jV—-y—y3Lj^\y-y7y^ i/- s e c - 20 

>">7>^x v^— s e c — 7^^/^— n— :^P3K^i^i/ 
yy^ i/— sec — ^f^/l^— v?— i s o — T'PJK^i^v^ 

i?- s e c-:^^/l--t^-n-:/h^v^>7^^. 
i^- sec sec 
-sec -y^-^/U-v^- t e r t h =^v'v'7 
-s e c-yf^/^-i^-^'aiy^i^i/yV. v?- t e r 
t -y^/Ui/T^ h^i^^'yy^. v^- t e r t -:/f^/Uv? 
jih^e/v^yV^. V?— t e r t — l/^/l'-i^-n— T'P 
d^'^v'Vy^'^ t e r t — i s 6—:/ 30 
p^^^i^i^yV'. i^-ter t -y^/^- v?- n h 
^i^'Vy V. v^— t e r t — y^/W— v^— s e c — :/ h 

V?- t e r t —-^f-jv—^y- t e r t 
^^•>">7>'^ i^— t e r x.-'f^fV—^y-y^.J^i/ 
i/yy^ i/y :x^=^/\^iy ;^ V^'y'yyy. i^y a^z^/i^-^J 
^siY^iy^yyy^ v?73ir:i/u-v?-n-7"pjK^^->'> 
yy^ i/^i^i/l'-v^- i s o-'fvi^^-yi/yy^ i> 
v^-n-:/ h=^v^v^7>^. 3^::iyl<~ v?- 
s e c h v?7jc=:/1— V?- t e r t - 

^/Uhy p« h^i^v^^^^x v-r^/T'Pt^yi-hy 7< h 

i^'^v^yv. y-r^ yt/pf/^hy^ih^v'i/yv. 
y''^])i/V^\y:f^^^^h])^V^i^i/yy. y-if 
^)^yY^^y'f^\iJ^^V^)^V^^y^y'f'y. y-hyyp 
pr/pfc'/uhy ^ h^v'-^^v. v-hy^ppT'pe' 

[0 0 14] »*L<rt:> -r x h 

h7~i ^ o-'/^^^^y^yy^y^ y-Vyy^.j^-y^y 

yy. ?i^/i^hD ^ h^i^i^^y. /^/i^hD^h^i^ so 



y ~ i s o-:fn^^y>yy. aL^/why^f h^'>'> 
aif-yuhyaih^ixv/y^^. f-zuhy^h^v' 

>yy. \f=>/uhl}^h^i/iyy>. 7*ii/whyp«h 

> h^'Vv'y:^. h^->v/7:^. i^aif^/W 

^/I'i/^ h^'>>7>'. V?:7ai-/Ui;j: h^'>>7>, 

hi) j^'^/^y ^ h^i^i^yy. hy^f'/v-^y^h^ 

[0 0 1 51 (1) co*07KiWWI8^«J-C4)e 

(A) fe^d>ci<). {k'&i^ (1) 

v^?>tt5^S2SffiiO#«ETi-. <t^^ (1) SriB^L 

(1) $r;tiD7K5>«-Si'^$^T. {l:-^^ (1) 
Mm^^t't^:ittm^\^^\ (A) ^5>(?53Ky:^^ 

fi. ^f^b<fi> 8 GO-- 100. 000. 
L<fl. 1, 000-50, 0 0 0X**>5, 

[0 0 1 6 J *«|glc*5l^T. (A) lamaa 

fQQ17l (B) 

(B) fig5>fi. '»jE-eo»^d5 3oor£ii±-e«>^i^^ 
Wb-g^^-e^eo ±f5^ffir*(75»^;5s 3 0 0 t:£X±T-$> 

yi/-, 'rh7=^-?^ (;< '>yy. Thy 

i>ry. h=3^i^^ h^v^) yhy^:^ (n-T' 

D3}f:3^'>^ h=^-» v^7>. xhy^;^ (i so-'T'p 

h'^v') >yy. T h^^^ (s e c-T' h=^'>^ 

v^y V, X (t e r t-:/h^v^3i 

yy y. Thy^y^ (:7*^:^v/3i 
V. Thy^y^ h^->-n''j^u:ii^-» -yyy^ 
y'hy^y^ (31 h=¥-n-:/p2K^'» >yy> Thy 
(n-T'PJK^i^-n-T'PiK^i/) 'yyy. Th 
y^y^ (i s o-T'pjK'^E^S^-n-T'pjK^Sx) i/y 
y. Thy^y^ (n-:/h=^'>-n-7'P3K:^'» 
y^Thy^y^ (s e c-:/ h'¥'>-n-7'PJKJ^'» 
i^y^'. h7^^ (t e r x-'fh^i^-n-'fu^ 
^i/) 'yyy. Thy^y^ {y :t,=^^'y-n-'f^if-^ 

^yyy^ T hy^y (j?* h=^->- i s o-T'pxK^^ 
-r h^- i s o — T'psK^ 

•» 'V^:^. T'hy^-?^ (n-T'PJK^v'- i s o-T' 
pdf^'» -yyy. Thy^y ( i s o -T'pjJ^^v'- 
i s o-T'psj^^^rv^) \yyy. Thy^y (n-:/h^ 

i s o-7^n2K^*» X (sec 



(t e r t-:/h^'>- i s o-^^^^iy) i^yl^. 
y- h7=^^ — ^v/- i s o-T'ozK^-V) 

y. y'Vy^^ {n-'^ V^i^^V^^y^V^^y) '>7 
V. r- h7^;^ (s e c-'fV^iy^ h^i^) 
i/yV. xh7=^-^ (t e r t-:/h^i/3:h^v^:th 10 

i s o-T'o.sK^v^v^o^f*:/. '^^1^-n-y^ 
:¥'>'>P=^1^>'. s e c-l/h^v'i/o^^l^ 

y. ^^■t^- t e r t y^/^ 

f-^^f— i s o - 7" 0;}^^ 7:/, ^^f--n- 
:/h^i/v?->^V. ^^1^- s e c ->^h^'>i^*>7 

t e r t V^i^i^i^y^y. ^^^y 3^ 20 

s e c-T' h^'» P«^>'. (^^1^- t e r t- 

i s o-7'o3}f=3ev') V', K';^ (^^f— n-:/h 

fc*;^ t e r t -7'h=^i>') J^^^'. f-X 30 

(^Jff-^oiy ^2^r->->yyW) Ji^V. 1. 3, 5. 7- 
^ f.^-n-7"o2K^v^-l, 3. 5. l-7-Vy:^f' 
jvi/^xiy-Yy'y^^^^y. 1, 3. 5. l-'rVy- 
i s o-T'ojK^s^i/-!. 3, 5, 7-x h^-T^^/Uv^ 
h7->n:^f->. 1, 3, 5, r-T'hy-n- 
[.J^ri/- 1 , 3, 5. 7 -7^ h^^f^/l^v'^crx h7 
i/n^^^y^ 1. 3. 5. 7 -r h 7- s e c -T' 

3, 5, 7-7" h^^'f-z^'^^o^ h^5^o:3F- 
f-y. 1. 3, 5, 7-7" hy- t e r t ->^h^*>- 
1, 3. 5. 7-r h7^^/^v^^t2y H7'>cr^1^ 40 
1. 3. 5. l-y-Vyy^J^iy-\. 3. 5, 
f.yy^/Ui/^o^ hyVo^f-y^ 1, 3, 
5. 7, ^-^y^^V^'y-\. 3. 5. 7, 9—5 
y^ ^^)V'y^ 'ci^y^'yu^^y^ 1, 3, 5, 7, 
9-^V^3i^dt^.>-l, 3. 5. 7. 9-'<i^^p«f^ 
/^->^o^V^>'^:^•t^:/. 1, 3. 5. 7, 9-^^ 

^-n-T'osK^vz-l, 3. 5. 7. 9 iV^^p'^ 

/V.^^D^^^^i/o^f'V. 1. 3, 5. 7. 9-^:^ 
^- i s o-T'odf^v'- 1, 3, 5, 7, ^—<y^ 
/^/Ui^^vi^y^i^o^-^-y. 1, 3. 5. 7, S- 50 
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-<y^-n-'/b^i/-l, 3. 5. 7, 9-'<V^^ 
^/Ui/^ vi^y^>a^^>'. 1, 3, 5, 7, 9-'< 
^'^^-s e c-y'h^'V-l. 3. 5, 7. 9--<y^ 
/^/Ui/^^^y^i/t^^^y. 1. 3, 5. 7. 9 - 
'OiJ'- t e r t-:^h^'>-l. 3, 5, 7. 9 — i 
y^pi'^/i^iy^ u^y^i^js^^y^ 1, 3, 5, 7. 
9-^y^y:x:y^^>-l, 3. 5. 7, 9~'<>^^> 
^/ui^^ tJ^y^ yu^-^y^ ^^i-y^(om& 

2Ky>f'/^3lh^'>^x^^1^^^. d^y^ff^/U-n- 
T'njK^i/i/D^f-:/, jKy >^/W'-i s o-T'n^K^ 

jKyp'f'/w-s e c-y h'^->i^D:^f-:x, :ifyj?<f^/W 
- t e r t-y h^i^i^o^-f^y. jKyp<^yU7*y^ 

v-'Vp^i^:^. jKy ;^^i^v»fi[<^fiS¥i&5H-S4 0 
osx±<o. 2Ky b'^/i-y K^•>'>D:^•t^:/, T^y irr^/u 

2Ky tr^/i--n-:^h^>*>p^i^>'. ^^^ytf^i/u-s 

e c-y h^':/->D:^r1^:^. zKy l^^/l— t e r t -7" 

h^ix'>n2^i^>'. zKy tr=/i^7ci:y :^->i/a:^i?->', 
dfyjxf^u>'jftSEoss»-7'ft4 0 0«±o\ jKyy* 

h^i^">o:3(^1^V. zKy 7ai— h^r->*>D=3r 

d^y 7a.^/u- n~7'D3j^:^i^v'ci^i^i^, jKy 

/^-n-::^h^i^'>ct:^i^>'. d^y 7^=/^- s e c - 
h^v'i^o^i^>'^ 2j^y 7*— t e r t -T' h=¥ 
v'i^o^1^V. sKy 7*=/^7*y^">'>^^^^v. 

y 7;f^U':/»^oSS¥*&5^'^S4 0 o^±(d. jKy 
> h^V'>ci^i^v, jjeyv^^ih^i/i^D^^f-v. *ry 

sK=3t->->i3^1^:^. iKy i^-n-T' h^i^->ci:^i^>-. 
3jf y V?- s e c h^i^v-ci^i^i^. 2Ky t e r 

t-^h^^v'-yd^f-v. 3Ky i/yay^v'i/o^^f'i^ 

10 0 18] me><?:)i^7:^{l:^^^5*>. »*u< 

h^i^) >y>. y'hy^^ (sLh^i^si^h^i^) iyy 
y. T'hy^p^ (n-T'Dd^^v'a: h^-» ^y y. x 
h7^;^ (i s 0-7*0 JK^->3ih^'» •>7>', 7" h 

(s e c-yh^>^^ ^yy^y. 7- Vy^y- (t 
e r t -:/h^'>^ h^v') '>7i^. X h 7 (7* 

'>3ih^-» "iyy^y. "rVy^y- (zc^v^^y^Y^^y^ 

Jih^^v-) v^7>^. rh7^;^ (i s o-7'o;K:^v^:x 

[si^rv^ji: Y^'y) ^yy^y. ^7=^-^ (s e c-:/ 

exj: h h ^i^) ^7 V. 7" h 7 ( t e r t - 



y^^i/sih^i^^h^-^) i^y>. y'hy^^ (2- 

/W) 1, 3, 5, 7— 7" h7-n-yn3K#i^ 

-1, 3, 5. 7-7^ h7>^/^*>^ hy v'n^^f- 

1, 3, 5. 7-r i s o-:/D3l^^'>- 

1. 3, 5. 7-7" ciT^ 

1. 3. 5. 7-^h^-n-:/I-'^->~l. 3. 

3. 5, 7-7^ h7-s e c-y 3. 5. io 

7-^ f.7yf^/Ui/^D^ 1. 3. 

5^ 7-'^h7- t e r t-:/h^->-l. 3, 5. 7 

-r h7-?^^/^'>^°7^ f*^^^"^'^^- 1» 3, 6. 
7«^ 3. 5, 7'-^h7/f-/V' 

i^iJ'of^ h^v'Ci^i^^". 1. 3. 5. 7, 9— 
3^ 5, 7, S-^V^^.?'^/^^^^ 
>^^5''yci^f->', 1. 3, 5, 7, 9-^:/^3:h^'> 
-1, 3. 5, 7. 9-^:^^pf^/^">^o^:x^i/ci 
it'i^:/^ 1, 3. 5. 7. e-^^-^^-n-T/crjK^v^ 
— 1, 3, 5» 7, 9 — ^^^P^^^'^v^^ '=''^^^'>^ 20 

1, 3, 5. 7. i s o-T'ozK 

3, 5, 7, 9-^>'^p<f^/l'V'^n'<V^ 
ixcr:^1h^^^ 1. 3, 5. 7. 9-^:/^5'-n-:/h^ 

3, 5, 7, 9 — <^^^y^/U->'^n--;v^ix 
a^1?-y. 1, 3. 5, 7, 9— :i^i5^-s c c-:/h 
^v/-l, 3, 5, 7, 9— 

e/n^1^V. 1. 3, 5, 7, 9 — :>^-tert- 
3, 5, 7, g-'O'^Tff'/l'i^^o-^ 
:^^i/n^1^>'> 1, 3, 5, 7, 9-^^^>?7^y^ 

3, 5, 7, 9-^:^^;'^/^v'^cr^>'^v/ 30 

v-^o^^^^i^V. 3Ky yf^/^-n-T^nzK^j^v^v-o^f- 
Vs jKyp«^/^- i s o-:/i3jK^vi^p:^i^:^. 3Ky 

h^'>'>^^1^^^ sKy ^^/W- t e r t-::^ h^^ 
i/^/D^1^:x. 2Ky ^f-/^:7ai/5^i^'>n:^f-i^, jjfy 

[0 0 19] ±!2 (A) ^^^m^ir^iY.^^ (1) S: 

/i^^fct). 0. 2 5'-3^/K07K«rffiv^«>wi:d5#*U 
0. 3-^2. 5*/W<0*S:AD^5rt3&5«r(C»*L 
ISADi-67KOfi;65o. 3-^2. 5 jSHrt<Ofi 

[00 2 0]*}^. (A) fig5>^«J5fer^)^k-&ife ( 1 ) 
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^ hy-i-::7'D2jf^->-*y (r-fef"/ur-fe h-^- 
h) hy-n-:/h^'>-*/ (r-fe^/wr-fe 

•fe^/WT-^ h:^- h) ^^V. hy - t-y^h'^i/ • * 

-s e c-y h^'> • tr;^ (r-tf^/i-T-fe h-^- h) ^ 

h) f^^:^. ^y3:H^r->- hy^ (r-fef^/^T-fe: h^^ 
/^r-fc^:^-^) f"^^. ^y- i -^^DsK^i/- by 

ec-:/h^>^- hy^ (T'fe^/l-r'fe h:^— h) 

^y- t-:/h=3f.i^. hy^L (r-fc^/wr-t h:^- 
h) 'tV'7^7s (r-tr^/ur-fe h-f-h) 

h y • ^y (^^/vr-fe hr-feT"— ^ 

hy-n-T'Dd^^Sfv/'^y h r-fe 

r-fehr-fcr-h) h y-n->^h^i/ " ^y 

h rirx— V) "f-^^^. h y - s e c 

h^v'-^y (3if-/wr-t hr^f^^ hy 

(ccf^/vr-fe hr-fex- h) ^y 
^^--/aifs^^y* \^}}:^ {3:f-/WT-fehr-tr7^-h) 
^^^^ ^y- i -:?'c2jK:¥'> • V])y^ (^^/i^r±h 

r-feT'— h) ^^V, ^y-n->^h^v" hy^ 

^/ur-fe hr-tT^- h) f'^v^x *y-sec-:/h^ 
>^ hv:^ (mf^/ur-fehr-feT^-h) ^y- 

xhy^:^ (aif^/ur* hr-fe7^- h) * 
y (r-fef^/wT-feh-t— h) hy^ 
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h-^- h) v^/^='=^!>^. hy-s e c-y h^i^-^ 

- h) V?- i -T'osK'^i^ • t';^ (r-fe 

h) v^/U=3=i?i^. ^y- s e h^v' • hy 

/Uani^i^, h y-n-7'D3j<=^'> • (^if^/ur-fe 
VT^^—V^ C^/Uani^is, h y - i -T'nxl^^i/ • 

^/ (m^/urir hr-tT^— h) i/jv^nz^^j:,^ hy- 

^ij^-fi.. hy-s e c-:/h 30 
r-fex-h) hy- t-y h^'>-^/ 

Y^-y^y:^^ (jif^/wr*tr hT-feT^- h) 'ytvzizz.^ 

hy;^ (jif^/ur-fe hT-feT^- h) •:^/P=ixi!>A, ^y 

-t hT-t-r— h) — ^y - s e c 

hy^ (ai^/l^r-fc hr-fex- h) i//u=i^j>iK, 

j.) v^/W3=ii7i., T-Vy^Ts (3L^/ur± hT^y"- 

^y (r-fef'/ur-fe h:^-h) hy 



[00 2 1] ^mS^i: i^Xfts m^ti. i^®?. t-:^- 

-^V 

4t^K. BK. y y r7=^ y>wt. i^^^m. 
yyi^-<v». 1^y^/^s. p- 

y-^/i^Wt. ^^^^S. ^^®?/<f ^'^#tf 

[0 0 2 2] ^m^mti.xi^s mz.ti. t^yv?^'. 
i^-^yv^v-. fDyv?v. f-<yi^>^. f=iy 
hyy^/i-r^^^. hyaif^/ur^i^x 
— /PT^v. v?3:^ry— /vr?^^. i^yf^/i'^y^i^v 

h y 7icK^t:;S7 y !?^. ^SMk^-^y :*»{b* 

[0 0 2 31 CtibMm<D^t,. ^^\y-Ht^^. 

[0024] ±tdMm(o^m&ti. (A) Af^^m^i- 
^<t^«s (1) ioofifiW2:*ftr. mn. 0. 0 0 
i-iossa. »^U<ttO. 0 1-10SS»<Offi 

[002 5] ;$:%§^<o^j«^jB^«)(l. (A) fig^^ 
J:tJ^ (B) fig5>^#«g?f'JJ^t§»^fc«:5^«l-T/^5o 

^ J^^y^l^. n-^^f-V. -<y^=^lM^. n 
— -Y^'^:^^^. 2. 2. 4-hyy^/^^ 
V^^^s n-3i-^^V. p<^/Wv^^o 

y^ y^fVzsL^jv-<y^^y. n--:^u^/^^>^>. ^ 
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^^mm<t^^^>^ ; > ^ ^ -^^^ ^ " 

t-:/^y-/K n — iv'^y-zK ^yr^/ur 

n-^^*y— 2-yf='/l'^:^^y— /K se 

c -^^i//ur — /K 2 y — /k 2 - 

^-/^y— ^y^y— /U— 3x n— :^^^y— /K 10 
2_3if^yU^d!^-9-y-/K 2-3f^^y-/K n-y^ 

/K 2, 6 -i^y ^>'^^y^y— ^^-4. n 

- y^;;?; y — yU> s e c - Z^x i^/^T/W3 — /K h y ^ 
f^/U y :=.yVT/^='— -'K sec —X h yy'i^/l'T/Va — 
/W, s e c-^T'^T^v'/^T/^^-^K 73iy— /K 

^p^^f*y— /K y ^'^^i^y — 3, 

^oi^i/M f"/^;^?/n^y-/K i^r^h>T/\^ 
/K ^ uy— /v/.eif<^^y T/^=»— /i^^Si^l ; 

2— y ^/U-^>'^^^i/2f-— /U— 2, 4. ^^f-Vv':^— 

/>-2, 5. --y'^V'v^^d— /^-2. 4. 2-3if^yv^ 
1 . 3. i^3if"ix:/^y i^-^ 

pfc^u^^^y=-/K hy^^i-'^^i^^— Hy:?" 
D fcf uv-^/y ^y-ty Wiifo#tfr/w=»-/p 
*^;T-th^^. y h:^. yf^/v-n- 

^h:/. y^/u>r y:^f^/v^<^ y^/w-n-'^:^^ 

d^v^/i/^hv. yyf^/^<!r hv. hyyf'/i-y^y 
i/i?^ n^^-^y y f^/Pi^i^n^i^i^y 2- 
'^'^f-yv. 2, 4-^:/^^>'v^:!^v> r-th^/wr-fe 

r/K 2-3:^/U'^^lr->/l^3:— r'/K l^i^sf'^v' 
K. 1. 2-7^13^ h\ i^^^yy ^'s 4- 
yf^ypv?;*-:3^y7:/. i^^^^-t^^^ i^yf^y^':^:!i-^i^ 

V. 3:^u>'i/y 3— /^"=e-y y^-'^^—'^^'K ^^i^^' 
^y 3— /u^y^^/i^ai— ^/u, 3:^u^^^y 3— /wv^ 
^/u^ 3if^ui^^y 3— /u^y-n-:/^/^ 
y^-yv^ ji^u:/^y 3— yu^y — n— 

u!/^y 3— /^^y - 2-^^/l':/^/^3:— T/K 

/w^-y y f'/V'^— i/3:.^u:^^y 3— /i^y j^f- 
v;3if-u>'^y 3— /^-'ty-n-iyf^/wa^— x/K v^^i 
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^y 3— /l^y-n-^^v'/W^— x/U. :th^->hy 
^ys— /K r hy^i^uV'^y 3— /Pv?-n-y^/i' 
^-^yu^ ynfuv-^y 3— /uq&yyf^/uj.— x/K 
ycrtru>'^y 3-/U^y3i^yU3:-^/U, :/afcruv 
^y 3— /W-^-y T'o tVl/^— -r/K 7'nbfU>'^y3~ 
/u^yy^/^:='-r/K v^T'nfcrui^^y 3-/u*yy 
^/U3:-x/K v^yol^UV^y 3-/l^y3:^yUj:- 

x/K hy:/oif U'>'^y 3— /u^y y^/wct-x/K 
xhytKn^yy. 2-y ^/i^r t Kd:?^ 

y^f'/K RK-fy:/^/K ftg^s e c-y^^/K RKn 

T'^/K i^g£y^/^'^:/^/K e^K2-:c^/uyf^/K 
§^®&2-:nf^/W^:3|rv'/K RK^Vv^/K S1fS'>^ n-^ 
=^iy/K g^gjy f^/^v^^ci^^'V/K »Kn-y=/K 

y 3--/v^y y ^/W3i-x/K i1fK^f^t^:^^y 3— /u 
r/K i^K^^^^i^^i^^y 3-/w^y y 

^/Uic-x/K ft»v^Ji^U>^y 3-/U^ycc^/UJi 

-x/K g^^v?^^i^v>ry 3-/i.^y-n-yf^/W3i 
-r/K s^KT'd t'i^:/^y 3-/u^yy^/UJi— r 
/K ftKT'Pt^W'V^y 3— /W^yai^/l'3i—7"/K ft 

p f u>^i/y 3-'/w*y ^^/p^— -r/K ftKv^>^3tf 

>ry 3— /u^yai^/v;x— x/K v^ftKiJ^y 3— /K ft 
^y h=^t^ h y ^y 3— /K \^:t>'Wt=^^^^. 

3:;^x/l^;R»a; N-yf"/l-2^/ui^r^ K% N, N-i? 
y ^/P:^^/U-£.r ^ K. N, N-v^^^v^^sJ^/Vi'^T^ K. 

r-fehr^K. N-yf^/i-r-fe hr^ K. n, N-i^y 
f^/ur-fehr? K. N-y^/i'i/nif^i/r? k. n- 
y f^/Pfc'p y K:/^jr iJf^'&lg^R^Sii ; »bs?y 

v^yf'/^;^^/^3^^=3^ri/h^ ;!^/U2l?^v. 1, s-yn/N-^ 
60 Ztihtt. iafc-5l>rt:2«£Jl±«riS^LX{£^i- 

^?J«r-&^-r5d5. (A) fig^>«:Wfigi-6{b^«) ( 1 ) * 

[0 0 2 71 (A) Ai^%:mfSt't^it^^ 

(1) S:«»$*yS:^«S»J+lw. 7K«r»T«iW*>^<'^tt 



(9) 
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ti. m^. o-'ioot:. »^L<fii s-sorx-fc 

[0 0 2 81 tft. ^5g^)ffi^^*»J«1-5l-*>^ 

ffl^«j*iw. 0 ot:£XT<or/U3-/Ko^s 

2 0 fia%»T. 5 fifi%KT-C*) 5 r i: d5» 

(1) <Di}uy\^^m:^Jix^/^tirt^(om^(Dmz,±ci 

m^it> hO. ^ (O^&i)- 2 0 m&%SiTs U < rt: 5 10 

[0 0 2 9] ;*:^?q<^^j£^ie^^'f'l-*5Jt5 (A) 
(B) J«5><^«^«l^tt. (A) (^^D* 

^J^'&i^^^) 1 0 0SS:aiw^Lr> (B) 

1-8 OSS®. xr)»^i^<ni^eom&UX'h 

So (B) ^5><^^^rfidsl-8 0fil:aJ-e*>5^iB^ 

^ix-SS^i^l 0 0%;&D;k5WKUTOHSt*9. 20 
[00 3 0] $ t icTie 

[00 3 1] 

^-i^^b>'t\^xn. r-tf^/wr-fe h^^^ 2, 4--^ 

2, 4-^7'^:/v^:?i->'. 3, 
^^-i^ai-V. 2. 4-3j-^^>-i^2i->'. 3, S-:t^^ 
Vv^2^>'. 2. 4-y:^Vv^:^>> 3, 5-/-^>i^:t 
5-^^/1^-2. 4 -^^f'>'v?:Ji->'. 2, 2. 

6. 6-r h^p'^/i'-s, 5 — :f^:^:^:t>. 1, 30 
1. 1, 5, 5, 5— ^^1^:7/^;?^^-2, 4-^7'^ 

SijOl-5 0fifi%. »^U<rt:3'-3 0Sfi%i:i-6 

[0 0 3 2] ^<Di^.<D^U^\ 

lc5>»U^^»«-efe!3. 5Fi!&«tS*5 5-3 Om 

fiF*L<ntl0'-20mMx mB^^mSttin 0^-4 
0fiS%SS<0t>cD'Cit>6o wC0J:5/j^. 3D>f K4^-> 
V^tVXfts 0M^b^I3!l (») p*^/ 
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^-^>^/^5 2 0. 1^1 0 0. f^2 0 0 JiW^r^v^ 
($^) S{^OT/^^:^^ yr-//w. TJ^^i^y/i^ 
10. 1^1 3 24if.;6S*tfe)n6, ^JKy-r-^LT 

fi. w^tf. 3Kyr/w^i^:/3j-^i^>f K«ss:^r-r6^k 

ry-u-:^. ;KyT^ K. ^^V^/^-^V^. 

i^m^\^k 3Ky r/^^^ri^vj^^v^K^^sfiStt^pK ^ 

nbtt^f^^^B^w^^^^x. z(om^^^(D^b 
y •>-£^^s^2 Op p bj^jif^(?5ti[^-rs<od5»* 

[0 0 3 3] f^M^mi^^(Dmm:^& 
^^m(Dfm^mm^^i:v^mi'i>\z»i^xni. ±f5<o 

J: 5 Iw. (A) ^^^fil^fS^k-g^i^ ( 1 ) ^ 

is-a-Lx. A<i^mm^^ftitmmo\^muLx. mt^^^ 
«u ite-g^ufc^ot). (B) fife5>^^5Di-ixff<t < . 4^ 

[00 34] *«woj©*i|&<^^ife<0:^flc«?l^ ur 

dHt-^^ (1) i3J:t;igMlfio:gtlS9W*^^i^>ffi'a'fe 

^ffo^<^t>> (B) wk'&^^^-rszfrfeo 
(IMh:^^ (1) isxn!S^^&(o^mifi^htg^i>&^ 

^^\^ft(Dhs (B) Wb'&^^^r5:^fc 

[0 0 3 5] (SXt^^ (1) *3J:U^5e^llfi<?5^r«®S»W* 
• le'&atSrfTofcK^t). (B) i^yyit^^^mu 

fee 

ic. m&&(oyi^isxxfmmi:iQx,xM^im • ie-&sjc. 

[0 0 3 6] dMb-^^ (1) isxxf'£''m&(0^&mti^ 



(10) 
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A^gi^i^^^i^ftOh. (B) iyy>{t^^XtJ^ 
®Vct^ (1) i^l^V^€^&<0^unt^hU^1&.^ 
:S:fTo;t<^*>. (B) '>y>it^isXU^-i^^b> 

[0 0 3 71 z(DXo\^\^xnhrii>:^^m(nm^^<o 

U < tt. 2-30 fiS%T-S> ^ . 

Vi5fc^> C (A) - (B) OfiS¥*&5^^fttt. ii 
1. 000-'1 20, 0 00.»*L<«:1. 20 
O'-'IOO. OOOSgT-*>^). 
[0 0 3 8J roJ:5^-UT#e>i^5*^l^<^)B*fe 

Sr. i^y =3 S i 02 S i i^SLysfj: 

So 

[0 0 3 9] ^mmmtLx. i®^ 

0. l-3/xmgff<^gaS^?g^-rSw^;6S-C#5, 

^^x^t^-r^tiK h^^^n. 8o-6oot:m 
Sotasr% 3i«. 5~2 4 0i5-sg;(jDi»Lr«£«-r^> 
t jc J: 5 > ^>^®*fcrt:E:*:S53^^<o»fftBi*jgj« 

•c^. tm^m^t L-cfi. >:$CT. g«#H^. r/i- 30 

[0 0 4 01 c:(^<J:plwUT#e)tt^^Krt:. l6«14lwflE 

tt. ^(^S®?!!SJ-flEix5^>?>s LSI. i/:^xixL 
v-, DRAM. SDRAM. RDRAM. D-RDRA 

M*^<Oi|t*»3R^^®Pa*6iRK. ^«f|R^o«ffi=i 

(00 4 11 

^^^^ ^m^XXI^mk^<o^^i.rj 

[0 0 4 21 (Mw) 

- (Gpc) m\z,i.^m%\^it^ K> 
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»^^^lg^. 1 0 0 c cOt^ h7 t KD^^Vt^lS 

h^7-A^ (^f^/H 5 0-C ALC/GPC) 
;i7^A : Bgftmx (He) SBtOSHODEX A-8 0M 

(S^FSOcm) 
iB9:£ffiS : 4 0*C 
jiciS : 1 c c 

(00 4 31 ggfgi^-^^ 

(?5^{4:-e£XX^^LfCo -^r^^^x 8 0'C(OtaSJw^^^U 

2 0 oroiastc-^^^LfcjJ^y h:/i^- K 

(Rudolph Technologies ttUi. S 
pectra Laser20 0) S:^l/^-CaK®rt"C 
50^ai:£Ufco #e>iXfeJRS<^3 crSrWSLU TES 

O : 3 a 1 0 0 n m^fH 

X :aK<^3a;&Sl0 0nm£l± 
[00441 ^flj^SlS!^ 

MJ«4^«<5f^:a^L. aJ^sx h7'i^-h±'C8 0t:"C5i> 
2 0 O'Cr-S^^KStS^e^U. $^IC4 5 0^(7) 
KS:^— :^:^*'C5 0 0*C-C6 Oi>SffiS:*I^Ufcp J 

IS K 5 4 0 0 \zxm \.tz.wsmmcx ^ ws^mm 
[0 0 4 5] ^mm 

Rg. 2oot:T*5^>PB^s«^ft«feL.. ^e>ic5oot:o 

K. HP 1 64 5 1B«8l*5J:0«HP42 84A7'Ui/ 
i;^>'LCRy-^"-fflV^T. 1 0 k H z JC*5ft5«fi 

[0 0 4 6] 1 

f^/w h y ;^ h^'>i^7Vl 6 9. TgSri^r-fehVT 

-c«i$*^. SiffiiiiS^s ot:{w^:£$^fc. 

K4. 4 gSrSM^^Jt-f 3 0 g^l^Pnl 



(11) 
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r± h i^T/i^:^—/^ 2 3 9 g aaiD 5 0 t:t?si&«** 
s^^u. (A-1) ^%tu zomj/i^^n^ 

(0SS¥*&5i'^fifi^ 2, 3 0 0-e*)ofc, 
[0 0 4 7] '&*«i2 

^i/^^ y\^y^:xL^/^T't'f'f\^r^7'— hi. 1 g 

f^/W y/^^f^^ h 9 1 g ;^ y - 

Sciw. ^:^:/5f^7Ki 3 0 g*i^PBl;!iMtr^lw 
^ioL^to ^<^^> 5 ot:T?2^raacs-fr^<^?>. k 

/uSr-g-tf^*: 2 3 9 giii/<2}^U'-">3 V'-CS^ U R 
jC« (A-2) S:#yto r<oiD7K^>»fii-&fe<ofifi3p^ 

3, 2 0 0"C*>ofco 
[004 8] -^fig*^ 3 

^^/w^y ^ h^v'v'^:^! 0 1, Sg^T'hyp'h^ 
vxix7^^8 4. 7 g^T'ci t:•uv^ry=I-/^^/:/clt• 
/^3l-x/H43glcS«$-frfcC0*>> ;^y-!7>^- 
S«aiS«:5 0'CI^:$3eS'*^« * 

(C. t^=Lpm.A. 4g^^^$^/^ci^^^^*fe^7 0g 

^i^ra;&^ftTS«iwife&pu/c, ^o^> 5 0t:x-2^ 



20 



I 
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fSffitw. T'otruV^y ^'e-/^otf/W3i-7^/W2 
3 4g«ollOt. 5 0t:'C^f&iSd^?>^^>'->^^^^tfS 
a[«r2 3 4 g:t/<zKu— ^^-CBfe^U EJSS (B- 
1) i^tu r<^)iO*5«iBS-&«3<^£a¥lS5>^Sr3:. 
3. 9 0 0-efco^o 

[004 9] 1 

-g^^^i-c^fsn^sjea (A-i) siss« (A 

-1) cJ'OBJg^^l 0 0^IB{c^tLX2 Og^lc/^^i:px 
ICS^LfcCOt). 0. 2 ;i m?LScD3j^ y 7" h 7 7/1^:^-0 

'>y 3:/^^^^^±^-^^^b^o 

gfiS 2 0 nmX'fct? . 3 a 7 1 nm^ &»T-fco 

;5>. 2. 7 5t#^^i;ifi^>««#S:^u:^Co 

[00 5 0] mmm2--B 

^aLm\^i:X^2X'^hMz.^>^m (A-1) *5<tU5 
(A- 2) t^UZ^TT^^ (B) ^5^^^L^£iL^tt. 

-to 

[00 5 1] 
[^1] 



[0 0 5 2] *) m^&:BUt:^WL^(r>w&j^ioom^ 
MT^ (B) &^<omo& 

(B) gt,^: (a) 7^ h^7*y^->'>7:^ 

(b) "rhv^:^ (> h*'>^h^'» i/y^" 

(c) SS^*&5H-S2. 0 0 0(O3Ky v?3ch^->->o 

[00 5 3] ifcRWl 

^Am 1 x-^# b tT^/bSrt?* ( A - 1 ) o;?^srffiffi i^tzsi 

frofco aK<0lSl?rt:4 7 Onm-e. 3ar3:7 7nm, 
RS*rtt2. 6 2i:fi»-e*>ofc;&5^ ^tbix^aS^^® 



mm 


1 1 (B) 

1 1 


\m(A 
1 (*) 
1 (ff) 


(nm) 


( 3a) 
(sm> 


sua 
mm 




1 


1 (A-D 


1 (a) 


1 20 1 


620 


O (7D 


6H 1 


2.75 


2 


1 tt-1) 


(a) 


1 40 1 


480 


O (66) 


7H 1 


2.78 


3 


1 (A-D 


a) 


1 20 1 


530 


O (64) 


6H| 


2.72 


4 
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